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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide a color liquid crystal 
display device which 

can adjust respective optical characteristics 
independent ly . 

SOLUTION: A backlight 2, provided on the rear side of a 
transmissive liquid 

crystal element 1, is made to emit rays with red, green and 
blue color 

respectively being time-divided by a backlight driving 
means 3. Also when 

brightness, chromaticity and color temperature of a mixture 
of colors formed by 

mixing red, green and blue colored rays of the backlight 2 
are independently 

specified by a setting means 5, a controlling means 6 of 



the backlight driving 

means 3 controls a brightness adjusting signal generating 
circuit 7 which 

generates a brightness adjusting signal adjusting a 
lighting period or a 

lighting voltage of the backlight 2, generates the 
brightness adjusting signal 

which adjusts the lighting period or the lighting voltage 
of the backlight 2 to 

the one corresponding to the brightness, the chromaticity 
and the color 

temperature of the specified mixture of colors and 
independently adjusts the 

brightness, the chromaticity and the color temperature of 
the mixture of 
colors . 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the color liquid crystal display which displays a color 
picture especially using red, green, and time-sharing actuation of the picture signal of ****** ? and a 
back light about a color liquid crystal display. 
[0002] 

[Description of the Prior Art] Conventionally, the technique about the color liquid crystal display which 
displays a color picture using time-sharing actuation of the picture signal of R (red), G (green), and B 
(blue) each color and a back light has been put in practical use. 

[0003] Drawing 6 shows the configuration of the color liquid crystal display of such conventional back 
light time-sharing actuation. 

[0004] In this drawing, it is the back light section which consists of R and G which 1 1 is prepared in the 
liquid crystal displavt)anel of a transparency mold, and 20 is prepared in the tooth back of the liquid 
crystal display paneM, and emit light independently in the light of the color of R, G, and B, and B back 
lights 20R, 20G, and 20B. And time sharing of each R [ of this back light section 20 ], G, and the one 
every subframe/Sf the B back lights 20R, 20G, and 20B is carried out one by one by the back light 
driving meansn 3 Which operates according to R from the liquid crystal actuation circuit 14, G, and B 
synchronizing signal, and they are turned on. 

[0005] On the other hand, the liquid crystal display panel 1 1 has the optical shutter which is not 
illustrated [ of the shape of a dot which constitutes each pixel ], outputs the image of R, G, and B for 
every subframe by closing motion control of the optical shutter according to R from the liquid crystal 
actuation circuit 14, G, and B signal, and it is constituted so that additive color mixture may be carried 
out and one frame of a color picture can be obtained according to the after-image of each color image. In 
addition, the color liquid crystal display of such back light time-sharing actuation of a configuration is 
well-known in a JP,05-019257,A official report, a JP,05- 107541, A official report, etc. 
[0006] Performing the example which is equipped with the electrochromatic display panel equipped 
with the light filter (CF) of R, G, and B each color in the conventional color liquid crystal display on the 
other hand, controls the burning electrical potential difference and burning time amount of a back light, 
and performs the brilliance control of an electrochromatic display panel, and adjustment of a color 
temperature has also been put in practical use conventionally. 

[0007] Drawing 7 is the block diagram showing the configuration which can perform such optical 
property adjustment of the conventional color liquid crystal display, especially adjustment of a color 
temperature. 

[0008] In this drawing, the luminescent color differs, i.e., it is the low lamp and B monochrome lamp of 
a color temperature, and, as for 21 and 22, the back light is constituted by the low lamp 21 and B 
monochrome lamp 22 of these color temperatures. Moreover, 12 is a digital disposal circuit, and this 
digital disposal circuit 12 carries out conversion generation of R, G, and the B three-primary-colors 
signal from an input picture signal, and carries out a screen display of the electrochromatic display panel 
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10 which the light filter (CF) of R, G, and B each color attached with this R and G, and B three-primary- 
colors signal. 

[0009] Moreover, he is a storage means by which an assignment means by which 15 specifies the color 
temperature of the illumination light, and 16 memorize a control means, and 62 memorizes color 
temperature data, and is trying for a control means 16 to read the color temperature data of the storage 
means 62 based on the color temperature assignment signal from the assignment means 15. 
[0010] In addition, after reading color temperature data in this way, a control means 16 adjusts lamp 
voltage for two kinds of luminance signals over each lamps 2 1 and 22 with which the luminescent color 
differs in an inverter circuit 71 by delivery and the inverter circuit 71, and turns on two kinds of lamps 
21 and 22 by the luminescence ratio based on said luminance signal. And the electrochromatic display 
panel 10 is illuminated by the light which compounded the light of these two kinds of lamps 21 and 22, 
and the color temperature of a color liquid crystal display is adjusted. 

[001 1] The optical property adjusting device of the color liquid crystal display using the space color 

mixture of this conventional example is well-known at JP,09-1 13 871, A. 

[0012] 

[Problem(s) to be Solved by the Invention] However, it was impossible for it to have been independent 
and to have adjusted an optical property in the color liquid crystal display which displays a color picture 
using time-sharing actuation of the picture signal of such a conventional example, especially the color 
liquid crystal display which displays a color picture using a monochrome liquid crystal display panel, 
i.e., R and G 3 and B each color, and a back light. 

[0013] That is, an optical property cannot be adjusted in the conventional color liquid crystal display 
shown in drawing 6 . Therefore, neither variation in the optical property by the property variation of 
back lights 20R, 20G, and 20B and the liquid crystal display panel 1 1 nor optical adjustment according 
to liking can be performed. That is, it was impossible to have adjusted independently the brightness and 
chromatici ty of a mixed color in which R., G^ and B carried out color mixture. 

[0014] Moreover, although the electrochromatic display panel 10 which the light filter (CF) attached is 
needed in the conventional color liquid crystal display shown in drawing 7 , when a light filter is formed 
on a panel, a light filter has problems, such as lowering of a property, aggravation of productivity, and 
the cost high, if especially a pixel consistency becomes high, while it reduces permeability and reduces 
the rate of an excellent article. Furthermore, with this configuration, when only adjustment of a color 
temperature can be performed upwards and the color temperature was adjusted, it had the trouble that 
brightness will also change simultaneously. 

[0015] Then, this invention is made in order to solve such a conventional trouble, and it aims at offering 

the color liquid crystal display which can adjust an optical property independently. 

[0016] 

[Means for Solving the Problem] The red by whom this invention was prepared in the liquid crystal 
device of a transparency mold, and the tooth back of said liquid crystal device, green, and the back light 
which emits light in the light of each blue color, It is the color liquid crystal display equipped with the 
back light driving means which time sharing of said back light is carried out [ driving means ], and 
makes the light of each color of said red, green, and blue emit light. It has an assignment means to 
specify independently the brightness, chromaticity, and coloiiemperature of the mixed colo r in which 
the red of said back light, green, and blue carried out color mixtur e. Said back light driving means The 
brilliance-control signal generation circuit which generates the brilliance-control signal which adjusts 
the burning period or burning electrical potential difference of said back light, It is characterized by 
having the control means which controls said brilliance-control signal generation circuit that it seems 
that said brilliance-control signal should be responded to the brightness, chromaticity, and color 
temperature of the mixed color as which the burning period or burning electrical potential difference of 
said back light was independently specified by said assignment means. 

[0017] This invention has a storage means by which the information about the burning period or burning 
electrical potential difference of the back light according to the brightness, chromaticity, and color 
temperature of said mixed color was memorized. Moreover, said control means it is characterized by 
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controlling said brilliance-control signal generation circuit to carry out reading appearance of the 
information according to the brightness, chromaticity, and color temperature of the mixed color 
specified independently from said storage means, and to generate said brilliance-control signal based on 
this information that carried out reading appearance with said assignment means. 
[0018] Moreover, the red by whom this invention was prepared in the liquid crystal device of a 
transparency mold, and the tooth back of said liquid crystal device, green, and the back light which 
emits light in the light of each blue color, It is the color liquid crystal display equipped with the back 
light driving means which time sharing of said back light is carried out [ driving means ], and makes the 
light of each color of said red, green, and blue emit light. It has an assignment means to specify 
independently the brightness and chromaticity of a mixed color in which the red of said back light, 
green, and blue carried out color mixture. Said back light driving means The brilliance-control signal 
generation circuit which generates the brilliance-control signal which adjusts the burning period or 
burning electrical potential difference of said back light, It is characterized by having the control means 
which controls said brilliance-control signal generation circuit that it seems that said brilliance-control 
signal should be responded to the brightness and chromaticity of a mixed color as which the burning 
period or burning electrical potential difference of said back light was independently specified by said 
assignment means. 

[0019] moreover, this invention is characterized by to control said brilliance-control signal generation 
circuit to have a storage means to by_which the information about the burning period or the burning 
electrical potential difference of the back light according to the brightness and the chromaticity of said 
mixed color was memorized, and for said control means to carry out the reading appearance of the 
information according to the brightness and the chromaticity of a mixed color which were independently 
specified with said assignment means from said storage means, and to generate said brilliance-control 
signal based on this information that carried out reading appearance. 

[0020] Moreover, the chromaticity of the mixed color which specifies this invention independently with 
said assignment means is in abbreviation etc. by making it a blackbody radiation locus, and is 
characterized by being color temperature information. 

[0021] Moreover, this invention is characterized by said back light being the edge mold back light or 
direct female mold back light which used the red of a hot cathode tube or a cold cathode tube, green, and 
**** wavelength fluorescence tubing. 

[0022] Moreover, this invention is characterized by controlling the burning period or burning electrical 
potential difference of each of said ****** fluorescence tubing with said brilliance-control signal. 
[0023] Moreover, time sharing of the back light prepared in the tooth back of the liquid crystal device of 
a transparency mold is carried out, and the light of each color of red, green, and blue is made to emit 
light by the back light driving means like this invention. When the brightness, chromaticity, and color 
temperature of the mixed color in which the red of a back light, green, and blue carried out color mixture 
with the assignment means are specified independently, moreover, the control means of a back light 
driving means The brilliance-control signal generation circuit which generates the brilliance-control 
signal which adjusts the burning period or burning electrical potential difference of a back light is 
controlled. The burning period or burning electrical potential difference of a back light The brilliance- 
control signal according to the brightness, chromaticity, and color temperature of the specified mixed 
color is generated, and the brightness, chromaticity, and color temperature of a mixed color are adjusted 
independently. 
[0024] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained in full 
detail with reference to a drawing. 

[0025] Drawing 1 is the block diagram showing the configuration of the color liquid crystal display 
concerning the gestalt of operation of this invention. In this drawing, 1 A is a display and this display 1 A 
is equipped with the liquid crystal display panel 1 which is the liquid crystal device of a transparency 
mold, and the back light 2 prepared in the tooth back of the liquid crystal display panel 1 . Moreover, 4 is 
an input signal processing circuit which carries out transform processing of the picture signal to R, G, 
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and B three-primary-colors / signal, and the liquid crystal display panel 1 displays a screen according to R 
and G by which transform processing was carried out in this input signal processing circuit 4, and B 
three-primary-colorsjigijal. 

"IT is an assignment means for on the other hand specifying independently the brightness, color 
temperature, and chromaticity of the mixed color to which the back light driving means carried out 3, 
and R, G, and B of a back light 2 carried out color mixture of 5. In addition, this assignment means is 
constituted by a carbon button, a knob, etc. which are operated by the user. 

[0027] The control means 6 which generates R, G, and B luminance signal here synchronizing with the 
timing signal from t he input signal processing circuit 4 based on the optical property (brightness, a color 
temperMTfeTchromaticity) as which this back light driving mean^3\was specified with the assignment 
means 5, While generating this R and G, R which controls burning of a back light 2, and putting out 
lights based on B J uminance^i gnal, and controls the burning period of a back light 2, G, and B 
brilliance-control signal It is constituted by the inverter circuit 7 which is a brilliance-control signal 
generation circuit which supplies R, G, and B brilliance-control signal to a back light 2. 
[0028] Here, the back light 2 is constituted as shown in drawing 2 . Namely, the transparent material 81 
to which this back light 2 is located in the tooth back of the liquid crystal display panel 1 , The single 
wavelength fluorescence tubing 2flR^20.Q^and 20B whi ch is arranged at the end face of this transparent 
material 81, and emits light in R, G, and B each color, It is the so-called edge type which is equipped 
with the reflecting plates82^and is changed into field luminescence by the reflective processing section 
83 prepared in the refractive index and rear face of a light guide plate 81 while condensing R and G 
which emitted light with each ****** fluorescence tubing 20R, 20G, and 20B, and B each color to a 
light guide plate 81 of back light optical system. 

[0029] And based on R from a control means 6, G, and B luminance signal, this back light 2 adjusts the 
brightness of R, G, and B each color, a chromaticity, and a color temperature from an inverter circuit 7 
according to R and G which are respectively outputted to each ****** fluorescence tubing 20R, 20G, 
and 20B, and B brilliance-control signal, as shown in drawing 3 *. In addition, according to R, G, and B 
brilliance-control signal, he controls the burning period of each ****** fluorescence tubing 20R, 20G, 
and 20B, and is trying to adjust brightness, a chromaticity, and a color temperature in the gestalt of this 
operation, so that it may mention later. 

[0030] here, the light is switched on by 30-100kHz, for example, 50kHz, and R, G, and B brilliance- 
control signal show each ****** fluorescence tubing 20R, 20G, and 20B to drawing 4 - as ~ R single 
wavelength fluorescence tubing 20R ~ tR period burning ~ carrying out — G — single — wavelength 
fluorescence tubing 20G - tG period and B single wavelength fluorescence tubing 20B - tB The light is 
switched on at a period. 

[0031] In addition, each ****** fluorescence tubing 20R, 20G, and 20B is 1 subframe penMrtR^tGf 
^and.tB M re snectif elv . While accepting it, switching on the light and forming luminescence of R, G, and B 
by one frame = 60Hz, it penetrates synchronizing with R of a liquid crystal panel 1, G, and B picture 
signal, and according to the after-image of each color pixel, a dditive color mixture caniie carried out 
an^ngjxam^o ^ 

[0032] On the other hand, if the optical property of R, G, and B single wavelength fluorescence tubing 
20R, 20G, and 20B is expressed with the chromaticity-coordinate system of CIE, it can express as 
follows. 

[0033] R single wavelength fluorescence tubing 20R or R transmitted light : (xR, yR, and YR) 
20G of G single wavelength fluorescence tubing, G transmitted light : (xG, yG, and YG) 
B single wavelength fluorescence tubing 20B or B transmitted light : (xB, yB, and YB) 
Here, they are the burningcluty DR of each ****** fluorescence tubing 20R, 20G, and 20B, DG, and 
DB. If 0 <=DR xtR <=tR, 0 <=DG xtG <=tG, and 0 <=DB xtB <=tB The optical property of each 
****** fluorescence tubing 20R, 20G, and 20B according to a brilliance-control signal or the 
transmitted light is R single wavelength fluorescence tubing 20R or R transmitted light. : (xR, yR, and 
YRxDR) 

20G of G single wavelength fluorescence tubing, G transmitted light : (xG, yG, and YG xDG) 
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B single wavelength fluorescence tubing 20B or B transmitted light : (xB, yB, and YB xDB) 
It can express. 

[0034] DR which starts the gestalt of this operation hereafter, DG 5 and DB The modulated light method 
by control is explained. 

[0035] DR ^DG, and E )jlJD^e optical property of the adjusted additive-mixing color can be written as 
follows. 

[0036] x=[(xR x(YR xDR)/yR+xG x(YG xDG)/yG+xB x(YB xDB / yB)] /[(YR xDR/yR+(YG 
xDG)/yG+(YB xDB / yB)])) 

y= [(YR xDR) +(YG xDG)+ (YB xDB)] / [(YR xDR) /yR+(YG xDG)/yG+ (YB xDB)/yB] 
Y=(YR xDG) +(YG xDG)+ (YB xDB) 

Namely, DR of the three above-mentioned formula, DG, and DB It is possible by adjusting a value to 
adjust the value (x y, Y) of a mixe dLcolor. 

[0037] Although not to change tKe chromaticity (x y) value of a mixed color being desired, namely, 
adjusting a brightness Y value independently is called for here when adjusting the brightness Y value of 
a mixed color now This is DR =DG =DB from the three above-mentioned formula. It becomes possible 
by adjusting on conditions to~adjust a brightness Y value, without changing the chromaticity (x y) value 
of a mixed color. 

[0038] On the other hand, although not to change the brightness Y value of a mixed color being desired, 
namely, adjusting the chromaticity (x y) value of a mixed color independently is called for when 
adjusting the chromaticity (x y) value of a mixed color This becomes possible [ adjusting the 
chromaticity (x y) value of a mixed color, without changing the brightness Y value of a mixed color ] 
from the three above-mentioned formula by adjusting on condition that (YR xDR)+(YG xDG)+ 
(YBxDB) =Constant. 

[0039] In this case, DR, DG, and DB It is possible two or to change three simultaneously independently 
[ one / of the values ]. 

[0040] Drawing 5 is drawing showing the configuration of the control means 6 for performing such 
adjustment here. A control m^^s^A^torage means 62 to memorize the information (optical property 
data) corresponding to the optical property of the brightness of the mixed color in which R, G, and B 
carried out color mixture, a chromaticity, and a color temperature, The information corresponding to the 
optical property independently specified with the assignment means 5 was read from the storage means 
62, R, G, and B luminance signal were generated, and it has the microcomputer 61 supplied to an 
inverter circuit 7 (refer to drawing 1 ). 

[0041] In addition, it sets in the gestalt of this operation and they are DR of the three above-mentioned 
formula, DG, and DB. The storage means 7 is made to specifically memorize the information for 
adjusting the value (x y, Y) of a mixed color, and the information about the burning period of a back 
light 2 by adjusting a value. 

[0042] And first, if the signal which specifies independently the brightness, chromaticity, and color 
temperature of the mixed color in which R, G , andJL.carried out color mixture from the assignment 
means 5 is inforttetTaTshown in dmwmg f Taftgra microcomputer 61 reads information from the 
storage means 62 according to the optical property independently specified with the assignment means 5 
and generates R, G, and B luminance signal based on this information, it will be supplied to an inverter 
circuit 7. 

[0043] Next, an inverter circuit 7 supplies this R and G, and B brilliance-control signal to a back light 2, 
and controls burning of a back light 2, and putting out lights while it generates R, G, and B brilliance- 
control signal based on this R and G, and B luminance signal. 

[0044] And control ofjhejmghtness^ a chr omatic ity ,jmdAcolQr-temperaftire can be 

independently performed by controlling the burning period of a back light 2 according to the brightness, 
chromaticity, and color temperature of the mixed color specified by the assignment means 5 in this way. 
[0045] In addition, in old explanation, although the thing using the back light optical system of an edge 
mold as an example of a back light 2 was explained, although this invention is not explained in full 
detail not only in this, it can attain the configuration of this invention by other back light optical system, 
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for example, the back lightogtical system of direct female mold. Moreover, either hot cathode 
fluorescence tubing^5nS5l3catiiode fluorescence tubing can use single wavelength tubing. 
[0046] Moreover, as a modulated light method, they are DR, DG, and DB. Although the modulated light 
method by control has been explained, this invention may be made to perform the brilliance control of 
not only this but each color by adjustment of the burning electrical potential difference of each color 
fluorescence tubing 20R, 20G, and 20B. 

[0047] Furthermore, although the record means was formed in the control means 6, you may make it 
establish this record means independently [ a control means 6 ] in old explanation. 
[0048] Furthermore, although the case where the brightness, chromaticity, and color temperature of a 
mixed color are controlled independently has been described, you may make it control only the 
brightness and chromaticity of a mixed color independently in old explanation. 

[0049] In addition, to a control means 6, separately [ when constituted in this way ] from a chromaticity, 
a color temperature setting-out means by which it does not illustrate [ which changes a chromaticity as 
**** at a blackbody radiation locus ] is established, and they are DR, DG, and DB. When changing a 
value and adjusting the chromaticity (x y) value of a mixed color, it is more effective, if a color 
temperature is adjusted so that a chromaticity may change along with a blackbody radiation locus. 
[0050] 

[Effect of the Invention] As explained above, when the red of a back light, green, and blue adjust the 
burning period or burning electrical potential difference of a back light according to what was specified 
by the assignment means among the brightness of the mixed color which carried out color mixture, the 
chromaticity, and the color temperature, according to this invention, the brightness, chromaticity, and 
color temperature of a mixed color can be respectively adjusted by independence. 
[0051] And by the ability adjusting respectively the brightness, chromaticity, and color temperature of a 
mixed color by independence in this way, the initial property variation by the liquid crystal panel, each 
****** fluorescence tubing, and the back light control means for example, at the time of product 
shipment can be adjusted, and the product of high quality with little variation in an optical property can 
be shipped. Moreover, a user can perform optical adjustment according to liking, and since a user can 
adjust degradation with the passage of time, especially optical property degradation of each ****** 
fluorescence tubing further, he can always display the image of high quality. 

[Translation done.] 
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[Translation done.] 
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